Introduction: Management of wounds is one of the commonest, often quite challenging as well, in surgical practice. Dressing is an essential component of wound management. Given its importance in achieving wound healing and its complications, methods of dressing have been under constant review since time immemorial. Many innovative techniques of wound dressing have been introduced for quick and problem-free wound healing. Vacuum Assisted Closure (VAC) is one of such methods. Objective: To determine whether VAC can help in reducing the healing time of open wounds. Study Design: Quasi-experimental study. Setting: Department of General Surgery, Pakistan Institute of Medical Sciences, Islamabad. Patients and Methods: 120 patients with open wounds, surgical or accidental, were included in the study. They were alternatively assigned to either VAC (Group I) 2 or WMD {wet to moist dressing} (Group II). In both groups, the wounds were assessed for surface area, depth and percentage of granulation every 48 hours for 15 days. Mean change in above wound parameters at the end of study period was calculated. The difference between the two groups was statistically analyzed by applying student T test. P value less than 0.05 was considered significant. Results: In Group I, at the end of the study period, mean reduction in the wound surface area and volume was 39.4% and 60.3% respectively, while granulation tissue formation was 59.7%. In Group II, the respective figures were 26.9%, 38.2% and 24.5%. The difference between the two groups was statistically significant (P < 0.001). Conclusion: VAC was more effective than WMD in terms of reduction in wound surface, depth and degree of granulation tissue formation. VAC thus can be usefully employed for achieving speedy wound healing.
Introduction
All types of wounds, especially non-healing types, are one of the most common surgical conditions which a surgeon comes across. Whatever the management given, chronic wounds, especially diabetic ulcers or pressure sores refuse to heal.
The issue of chronic wound management still remains an enigmatic challenge.
The same applies to wounds occurring in an acute setting. Whether inflicted by accidental trauma or through planned surgical procedure, they universally require thousands of man hours in terms of their care. The creation of open wounds may become inevitable in certain circumstances. This demands greater care of these wounds as the longer the time needed to heal the longer it will be vulnerable to complications. These complications include bleeding, ulceration, infection and progression to chronicity to name a few. Empirically, the ancient physicians of Egypt, Greece, India and Europe developed gentle methods of treating wounds by removing foreign bodies, suturing, covering wounds with clean materials and protecting injured tissue from corrosive agents [1] . While Sumerian cuneiform tablets depicted poultices being applied to wounds 4000 years ago, the ancient Egyptians advanced this practice by creating dressings composed of vegetable fibers, grease, and honey to provide absorbency, barrier protection, and antimicrobial activity, respectively. Around 150 AD, the Greek physician Galen published the observation that wounds from gladiatorial combat healed optimally in a continuously moist environment [2] [3] . During the last two decades a wide variety of innovative dressings have been introduced.
Traditional therapy of chronic, open wounds entails at least twice daily or more frequent and often painful dressing changes performed by skilled nursing staff.
The VAC system provides a closed system with dressings that are changed every 48 hours. Rapid healing of chronic wounds could result in decreased hospitalization and an earlier return of function. A product that improves the healing process could greatly decrease the risk of infection, amputation, and length of hospital stay, and result in an estimated potential annual savings of billions of healthcare cost [4] [5].
Literature Review
A wound may be defined as any disruption of the integrity of skin, mucous membrane or organ tissue. A distinction is made between simple wounds that are confined to the skin, and complicated wounds which are deeper and also involve injury to muscles, nerves, and vessels [6] . Wounds can be caused by mechanical, thermal, chemical, and radiogenic trauma. The primary care of wounds is the task of the surgical disciplines. The monitoring of wounds and application of further wound dressings, however, can be carried out by all physicians and may also be delegated to nursing personnel. The primary goals of all wound management are rapid wound closure and a functional and aesthetically satis- emotions, finances, physical health, daily activities, friendships, and leisure pursuits [6] . To arrive at a better understanding of man's endeavor to achieve satisfactory and rapid wound closure we must have some basic knowledge regarding wounds and their management. The first step in this regard is a simple classification system [7] .
These divide wounds into:
Surgical incisions: They cause minimal tissue damage because they are made with precision in a controlled setting where aseptic techniques reduce the risk of infection, with fine instruments and the facility to control bleeding.
Penetrating trauma: This imparts minimal damage to skin and sub-cutaneous tissue, though more extensive damage to vessels, nerves and internal organs may be present.
Lacerations: These occur when there is high energy transfer exceeding intrinsic tissue strength e.g. skin damaged by blunt injury over a bony prominence such as the cranium. Damage may not be extensive, and primary closure with stitches may be possible. Skin staples may be suitable in some instances e.g. in pre-tibial laceration, because stitching causes excessive tension, with the edema healing and inflammation resulting in more tissue loss.
Contusions: These are a result of more widespread tissue trauma after severe blunt or blast injury. The skin above the injury may seem to be healthy but later may become necrosed. Large subcutaneous [7] or intra-muscular hematomas may coexist. If they are near the surface and are fluctuant they can be removed with overlying dead skin. Radiological imaging may help to identify a hematoma amenable to drainage. Massive contusion may become infected therefore antibiotic prophylaxis is essential in open wounds. There may be formation of compartment syndrome which will require a fasciotomy to be performed to preserve a limb.
Large open wounds: These wounds are preferably left to heal by "secondary intention" which means that the wound heals from the base upwards, by build-up of new tissue. In some cases, delayed skin grafting may be required depending on the residual defect after conservative treatment. Exploration of such a wound is essential if there is a suspicion of vascular or neuronal damage, paying special attention to fractures. All de-vascularised tissue should be debrided and foreign bodies should be removed.
Abrasions: Superficial epithelial wounds resulting from frictional forces are called abrasions. When extensive, there may be associated fluid loss. These injuries should be cleaned by irrigating with normal saline or clean water to minimize chances of infection, and foreign material on the surface of such wounds should be manually removed to avoid unattractive "tattooing". Table 1 forms a classification of traumatic and surgical wounds [7] . Another type of classification system based on the extent of contamination of surgical wounds is also frequently used. The risk of wound infection and consequent delayed wound healing is directly proportional to the amount of microbial load. It also dictates the need for antibiotic prophylaxis [8] [9] . The classification divides wounds into the following categories.
Clean wound is where No viscus is opened. Microbial contamination is minimal or none at all. There is a 2% risk of wound infection. Antibiotic prophylaxis is not required for non-prosthetic surgery. Examples include hernia repair, varicose veins, breast surgery, prosthetic surgery including vascular and orthopaedic implants [10] .
Clean contaminated surgery entails opening of a hollow viscus where there is impending or minimal spillage of its contents. Without antibiotic prophylaxis infection rates can approach up to 20% for biliary surgery and 30% for gastric surgery. After the advent of antibiotic prophylaxis rates have fallen to levels below 10%.
Contaminated wounds are seen in operations where a hollow viscus is opened and there is gross spillage. Other instances are where generalized inflammatory disease is encountered. Infection rates are in the 15% to 20% range with prophylactic antibiotics. Without prophylaxis the risk of infection may exceed 40%.
Examples [10] are elective colorectal procedures where prophylactic antibiotics are essential [11] .
Dirty Surgery in which an incision has to be made through an abscess is defined as dirty surgery. There may also include a pus-filled body cavity or a long-standing viscus perforation e.g. drainage of an abscess or faecal peritonitis.
Infection rate with antibiotic coverage is less than 40% but may be approach 60% without. Table 2 categorizes wounds and the requirement of prophylactic antibiotics according to their level of contamination [12] . Table 3 describes how wounds should be managed with the plan of secondary healing or delayed primary closure [7] .
After becoming familiar with the definition and types of wounds we arrive at the physiology of wound healing to better manage them [13] . It is an extremely complex sequence of events and follows multiple overlapping phases. Wound healing has been the subject of research for more than 100 years. Evolving research in molecular biology in contemporary times has given increased insights into the basic processes involved. It has revealed that the most important management guideline in all practicality is to sustain the natural course of wound healing without endangering it through wrong and unwanted manipulations. The process of healing traditionally divided into four phases namely: The process of healing traditionally divided into four phases namely:
• exudative phase
• resorptive phase
• proliferative phase
Recently wound healing has been separated into three phases only according to immunological aspects:
• inflammation
• proliferation
• wound modulation/re-modelling
We have preferred the more practical and traditional classification.
Exudative phase This phase is hallmarked by the formation of fibrin and migration of platelets which coalesce to form a physical clot. In the phase, the platelets express various mediators of healing known as growth factors [14] .
These work to activate cells of inflammation i.e. macrophages and fibroblasts.
Further processes are controlled by the growth factors already released and by cytokines, which herald the arrival of cellular structures [15] . Numerous cyto- Resorptive phase The products of degradation of fibrin cause activation of chemotaxis in this phase. After about 1 to 2 days, leukocytes and macrophages move to the wounded area causing inflammation. These cell products are able to autolyze and remove dead tissue by decaying processes. Overall, an intricately coordinated system of phagocytosis, defence, and immune system is brought about.
Proliferative phase After 48 hours extending up to 1 week, influx of fibroblasts with neo-angiogenesis occurs during the proliferative phase. The most visible characteristic of this phase is the formation of granulation tissue. Cells of the epidermis grow from the margins of the wound inward and a noticeable fine border forms [18] . This proliferative phase is also regulated by the growth factors and cytokines mentioned previously. The fibroblasts create a fresh extracellular matrix. The fine blood vessels that have formed supply the healing margins with the necessary oxygen for metabolism [19] . The initial clot is lysed by factors of the fibrinolysis system i.e. u-PA (urokinase plasminogen activator) and t-PA (tissue plasminogen activator). The different matrix metalloproteinases (MMP) refashion the extracellular matrix.
As expected, these processes can only occur in a coordinated fashion if activation and inhibition reactions take place in an equal ratio to each other. The complex remodelling of the tissue of migration fibroblasts and capillaries into a planned extracellular matrix requires a tender approach when dressings the wound.
Regenerative phase This phase may continue from months to years. The maturating of collagen leads to an increase in the wound's tensile strength. The major features of this phase are epithelization and the formation of the scar.
Remodelling and restructuring are also continuously going on during this phase.
For example, type III collagen is turned into type I collagen of the more mature wound. The relationship between the extracellular matrix and cell organelles of the wound are controlled by cell membrane receptors called integrins and by cytokines. Besides the two pathological stages of wound healing mentioned above, there is also a third classification, which divides wound healing into primary wound healing "sanatio per primamintentionem (healing by primary intention)" and secondary wound healing "sanatio per secundamintentionem (healing by secondary intention)".
Primary wound healing is the straightforward process of healing of un-infected, well-adapted wounds. If at any stage this process is derailed by any of a multitude of factors that affect wound healing, a situation of secondary wound healing develops. These adverse factors are detailed subsequently.
Every wound should be examined preferably once a day during the initial post-operative period. The most frequently encountered problems one can face in this time are infection and secondary bleeding. Infection can be suspected Decreased blood flow also leads to decreased migration of inflammatory cells to the injured area. Poor lymphangiogenesis may also play a role in poor wound healing. Previous radiation has traditionally been associated with skin damage and delayed wound healing. Initially thought to be due to damage to skin fibroblasts, other factors are also being investigated to better understand effects of previous radiation on the injured skin [25] .
Pressure areas are especially susceptible to wounding. This is due to poor vascular flow and poor drainage of exudates from the area. Malnutrition Nutrition is a critical component in all the wound healing processes. The stress response to injury and any pre-existent protein-energy malnutrition will alter this response, impeding healing and leading to potential severe morbidity [26] . A decrease in lean body mass is of particular concern as this component is responsible for all protein synthesis necessary for healing. Apart from nutritional assessment the use of anabolic agents can significantly increase overall lean mass synthesis and improves healing by increasing protein synthesis [27] . Deficiency of trace elements, minerals and vitamins are similarly essential in the process.
Diseases, such as diabetes, are notorious in delaying wound healing [28] .
Vascular insufficiency is one of the primary causes of this delay apart from many other factors. Apart from diabetes, hypothyroidism, hepatic storage diseases and malignancy may also cause delayed wound healing [29] .
Medications Vasoconstrictors, such as nicotine, cocaine, adrenaline (epinephrine) and ergotamine, cause tissue hypoxia by adversely affecting the microcirculation, leading to impaired wound healing. They should be avoided in patients with acute, surgical, or chronic wounds. Patients taking immunosuppressants, however, have a slightly increased risk of developing malignant ulcers. Hormone replacement with oestrogen may lead to poor wound outcomes [30] [31] . Administration of morphine to painful wounds has a time dependant adverse effect on wound healing [32] .
Immune deficiency secondary to AIDS or systemic disease has a controversial role in wound healing. Immune deficiency secondary to drugs has a definite part to play in case where infections are encountered.
Smoking may be responsible for problems in wound healing. Preoperative smoking cessation has been suggested to be effective in reducing various postoperative complications [33] . For example, independent of other risk factors, smoking is predictive for post-mastectomy wound infection, skin flap necrosis, Anger Certain patterns of anger expression have been associated with maladaptive alterations in cortisol secretion, immune functioning, and surgical recovery. It has been suggested that the ability to regulate the expression of one's anger has a clinically relevant impact on wound healing [35] .
To avoid the untoward effects of all the factors mentioned previously we must come up with a multi-disciplinary approach to wound management [36] . Rational, evidence-based therapy can expedite the whole process [37] [38] . As mentioned earlier all that is to be done is to bolster the natural chain of events and not to intervene unnecessarily. Incised surgical and traumatic wounds can be closed by sutures, metal clips, staples, adhesive strips, methacrylate superglues, fibrin glues and laser heat sealing [39] . Although clean incised wounds can be closed primarily without untoward consequences, the real challenge is the management of large open wounds which may harbour foreign material and microorganisms.
Management of wounds has had a chequered history. It has come a long way since the times when in 1346 at the Battle of Crécy, France, foot soldiers were issued with cobwebs to staunch haemorrhage caused by trauma. Surgeons even used a mixture of oil of turpentine, rosewater, and egg to dress wounds after amputations [7] . When the cause of the injury is high velocity (for example, blast or firearm), there is great damage due to the distribution of kinetic energy. Apart They are used in mobile patients. A multi-layered bandage is also useful; however, the bulkiness of these layers may lead to non-compliance in some patients.
Medicated bandages such as zinc paste bandages containing calamine, coal tar, or ichthammol can be effective in eczema and cellulitis [40] . preparations and silver releasing agents are used to treat infected wounds (there may be a dose-dependent effect). Antimicrobial agents target bacteria at cell organelle level. They can be used either on their own or in conjunction with systemic antibiotics. The many silver releasing agents, in dressing form, aim to deliver sustained doses of silver to the wound. In addition to the microbicidal effect of silver on common wound contaminants, silver may also be effective against methicillin resistant Staphylococcus aureus (MRSA) [42] . Traditionally wet-to-dry gauze has been used to dress wounds. Dressings that create and maintain a moist environment, however, are now considered to provide the optimal conditions for wound healing. Moisture created by occlusive dressings actively increases the rate of epithelialisation and also helps healing through moisture and the presence of a low oxygen tension making the inflammatory phase possible. Gauze lacks these properties and in fact it may be more disruptive to the healing wound as it becomes dry and results in tissue damage when the dressing is changed [54] [55] . Occlusive dressings increase cell division and migration by retaining an optimum level of wound exudate, which provide the healing wound with all the vital proteins and growth factors expressed in response to injury. These promote autolytic cleaning of the wound and facilitate healing [37] . Low adherence dressings are relatively cheap and easily available. high-risk elective surgical wounds [61] . It is also hypothesized that tissue deformation due to negative pressure applied to them stretches individual cells, thereby promoting proliferation in the wound microenvironment. The application of micromechanical forces may be a useful method with which to stimulate wound healing through promotion of cell division, angiogenesis, and local elaboration of growth factors [62] . Another major finding has been the knowledge that with negative pressure, reductions in levels of the pro-inflammatory cytokine, TNF-α, from baseline levels were observed and this effect is sustained for some period. This, together with effects on IL-1 and MMP-3, may be an indication that the NPWT has a rapid and sustained effect on the inflammatory state of chronic wounds. These facts suggest that vacuum dressing may be more clinically effective in reducing wound volume, compared with advanced moist wound healing. Furthermore, the lower cost per cubic centimetre volume reduction suggests that vacuum assisted produces a more favourable cost-effective solution [63] . Some special tips regarding application of this technique may be used to optimize the effect [64] . A single VAC dressing can be used for multiple separate wounds. After applying the VAC sponge and occlusive dressing to the individual wounds, the VAC suction tubing is adhered to the main wound. The tubing is then incised at sites corresponding to the smaller wounds and occlusive dressing used to obtain an air-tight seal over each dressing. The VAC pump is then able to produce negative pressure across multiple small wounds in series.
To obtain an air-tight seal in hair-bearing or sweaty regions such as the perineum, it is useful to lay the occlusive VAC film onto hydrocolloid dressings, which seem to adhere more strongly to these areas. Putting some lignocaine into tube before removing dressing causes less pain. Applying Compound Benzoin
Tincture to the skin surrounding the wound, letting it dry and then applying the adhesive dressing give it a better adhesion.
Objectives
The objective of the study is to determine whether VAC can help in reducing the healing time of open wounds. 
Operational Definition
Wound-an open wound on the trunk and limbs, which will not be able to heal by primary intention.
Efficacy-efficacy will be determined by observing the rate of granulation of the wound by measuring the granulation tissue as a percentage of ulcer bed and the time taken for healing to occur.
It will be measured by filling out a proforma (annexed).
Vacuum Assisted Closure (VAC)-a method of dressing which entails application of negative pressure to a wound in a closed environment to promote healing.
Wet to moist dressing (WMD)-conventional method of wound dressing in which wounds are cleaned with normal saline and covered with sterile gauze.
Hypothesis
The hypothesis is that Vacuum-Assisted Closure technique in the management of open wounds is a better surgical option than wet to moist dressings. The control group was treated with twice-daily dressings by conventional methods i.e. cleaning with normal saline, dressing the wound in saline-soaked gauze; whereas in the test group, topical negative pressure dressings were applied, and was assessed after intervals of 48 hours.
Materials and Methods

SETTING Inpatient section of the Department of General Surgery
Sample Selection
Technique of application:
A custom-made VAC system was employed. It comprised of a synthetic foam sheet, vacuum suction apparatus, and transparent semi-permeable adhesive membrane sheet. The procedure for applying it was as follows: 1) After necessary preparation, a tube drain with side holes was placed in the wound. The outer end of the tube was brought out subcutaneously a little away from the main wound.
2) The outside end of the drainage tube was connected to a suction apparatus to provide a negative pressure ranging from 20 to 200 mmHg. 6) The suction was maintained continuously. The fluid from the wound was absorbed by the foam and was removed from the wound bed by the suction. 7) After 48 hours, the dressing was removed, the wound was re-examined, washed with saline and the dressing was re-applied as before.
At the end of 48 hours wounds in both the groups were inspected after removal of the dressings. The wounds were compared based on the following parameters: rate of granulation tissue formation as percentage of the ulcer surface area, present dimensions and surface area of the ulcer. The procedure was being carried on for 15 days for both types of wounds. Follow up beyond the 15-day study period was done until complete wound closure was demonstrated for each patient. All patients were offered operative wound closure of any remaining open wounds (Figures 1-14) . Figure 1 . depicts a picture of an inguinal abscess after drainage and debridement prior to application of VAC dressing in our study. 
Results
The total number of patients enrolled in the study from September 2007 to Patients enrolled in the first group were given VAC for their wounds. After a treatment period of 7 days, the patients in the group revealed a mean reduction in surface area of 16.5% and at the end of the 15-day study period the mean reduction in surface area of the wound was 39.4%. The mean reduction in volume of the wound in this group at 7 days was 16.5% of the initial volume while the mean reduction in volume at 15 days was 60.3%. Similar results were seen with regard to granulation of the wound. At 7 days after the start of the treatment a mean of 24.6% of the wound area showed granulation tissue formation and at 15 days a mean of 59.7% of the wound surface area had granulation tissue formation. Paired sample student t-test was applied to determine the significance of reduction in the wound size with this type of treatment in regard to all the above-mentioned criteria of wound healing. Mean reduction in surface area at the start of treatment was compared with mean reduction in surface area at the end of 15 days by applying paired sample student t-test and the difference between them was found to be significant statistically (p value < 0.001). Mean reduction in volume of the wound at the start of treatment was compared with mean reduction in volume at the end of 15 days by applying paired sample student t-test and the difference between them was also found to be significant statistically (p value < 0.001) Mean percentage of granulating wound at the start of treatment was compared with mean percentage of granulating wound at the end of 15 days by applying paired sample student t-test and the difference between them was found to be highly significant statistically (p value < 0.001).
Patients who made up the second group were given WMD for their wounds.
After a treatment period of 7 days the patients in the group revealed a mean re- 
Discussion
In the developed world, billions of dollars are spent on wound care specially treatment of chronic wounds. A wide array of methods and devices has been developed in this situation to cope with the burden. Ranging from surgical debridement and wound closure to novel forms of dressings much has been done to bolster our armamentarium to fight this war. Most surgical wounds are closed primarily, but some are allowed to heal by secondary intention. This usually involves repeated packing and dressing of the raw wound surfaces. Although the long-term care of such wounds has been delegated to the care of nurses in the community or out-patient setting, the initial wound dressing or cavity packing is done by the surgeon in the operating theatre. Many surgeons are unaware of the growth of the discipline of wound care, and still use traditional soaked gauze for
dressing and packing open surgical wounds and cavities [55] . Amidst this situation a relatively new and advanced technique has been developed known as the VAC technique of wound closure based on Negative Pressure Wound Therapy.
The vacuum assisted closure (VAC) therapy was first reported in the 1990s. [5] . In this day and age, truly unique discoveries are unusual. Almost every "new" treatment is, in fact, a modification of a previously described technique. This is also true for wound treatments. The negative pressure dressing itself is a very useful and ancient method stemming from a historical continuum [65] . At this juncture it is pertinent to be shed some light on historical background and evolution of this treatment. The negative pressure dressing has been used since the 19th century for wound care purposes. Initially, a device to create negative pressure was used to allow difficult thoracic operations while avoiding collapse of the lungs. Around 1905 a new technique was born. The patient's head protruded outside a negative pressure chamber while the patient's body, together with the surgeon, was inside the chamber. The machine was then miniaturized by the surgeons during the World War I. Dr. Sauerbruch, born in 1875 in Barnum, Germany, invented a portable bell which, put over the chest, isolated the thorax and the surgeons' hands only. Here is the description of its first use according to his memories [66] the most difficult part was to supply this glass bell with an air absorbing pump (…). We prolonged our evening by calculating everything and in the daylights both boys went their ways. They first visited the glassworker, the second looked wounds in a resource-poor hospital [71] . They concluded that the homemade system should be considered in underdeveloped countries to provide modern management for complex wounds because healing is significantly faster compared with conventional wound care. Although this is more costly than the conventional approach, it is probably affordable for most resource-poor hospitals.
We have also based this study on the basis that a cheaper and more readily available system should be employed to provide patients at our hospital with the same advanced wound therapy which hospital in developed countries offer. [73] . Keeping the above fact in mind we excluded patients with gastrointestinal cutaneous fistulas from our study. This has been a major cause of the high percentage of success we observed in wound healing with both modalities.
Negative pressure wound therapy also known as vacuum-assisted closure has become an increasingly important part of wound management [74] . Over the wet-to-dry dressings. In addition, the time to primary closure of wounds or time to skin grafting is shorter when the VAC was employed. The VAC used in the described settings decreases hospitalization time, allows for earlier rehabilitation, and ultimately leads to increased patient satisfaction [79] . The patients in our study with acute wounds either secondary to trauma or to surgery showed statistically better results with VAC therapy compared to WMD (p value < 0.001). These patients are routinely discharged to LTAC hospitals with the goal of accelerating wound healing and timely transfer to a lower acuity care setting and are usually affected with serious co-morbidities and deep, complex wounds with exposed anatomical structures, which require extended care (stay > 25 days).
Postsurgical LTAC patients who were treated by VAC had a more accelerated rate of wound closure, compared with patients treated with advanced moist wound-healing therapy. These results suggest that, for this patient group, VAC solution. Therefore, it is important when developing a wound-healing strategy that cost decisions be based on overall cost and not individual product cost when using advanced technology as part of the overall treatment plan. This study served as a basis for further work in cost-benefit analysis when considering evidence-based outcomes in wound care [82] . The average hospital stay was 13 days. Uneventful recovery was seen in 50 patients. Minor complications were seen in 12 patients whereas major complications were not seen in any patient. They concluded that chest wall reconstruction can be performed with satisfactory outcome provided that reconstruction ladder is followed [86] . Our study included patients with de-gloving injuries and skin defects requiring reconstruction to achieve good cosmetic results. VAC revealed comparatively better results than WMD in preparing wounds to be re- They concluded that VAC is a useful adjunct to the standard treatment of chronic wounds. It is an extremely simple modality and does not require expensive equipment [93] . We used a similar type of system in this study and had similar results to the above-mentioned case in most of our patients. Glaser et al.
reported a dermal regenerate template in combination with negative pressure wound therapy used to reconstitute lateral abdominal wall integrity after radical debridement and control of a necrotizing soft tissue infection of the torso. Adjunctive continuous VAC therapy was used to provide external coverage and encourage the formation of granulation tissue. With this combination therapy, torso wound size decreased in surface area by 82% and the underlying musculofascial defect decreased by 64%. Neovascularization of a 55 cm 2 acellular dermal graft was achieved as evidenced by surface granulation and complete survival of a partial-thickness skin graft. In this patient with a complex war injury, advanced tissue replacement techniques and negative pressure wound therapy resulted in a decreased abdominal wall defect, a restoration of abdominal wall integrity/domain, and allowed for concurrent surgical treatment of complex intra-abdominal injuries [94] . Exposed tendons after burn injury create a surgical challenge for the treating physician. This is particularly true with regard to the exposed Achilles tendon. In a case report, Heugel et al. described the use of negative pressure wound therapy to facilitate coverage of the Achilles tendon.
They were of the view that this therapy may provide a more appropriate therapeutic option for dealing with tendon exposure after severe burns [95] . Despite the presence of multiple reports of the success or otherwise of the VAC technique of wound care, there remains some confusion regarding its efficacy compared to conventional methods of wound dressings. In our study, we have demonstrated that VAC is statistically superior to WMD dressing in terms of reduction in surface area, reduction in volume and rate of proliferation of granulation tissue. To achieve effective and long-lasting results, a multidisciplinary approach to patient care, focused on the education and coordination of patient, family as well as medical and support staff can prove invaluable [96] .
Conclusion
Acute and chronic wounds are a major problem facing medical professionals. Based upon the results of our study we recommend that VAC should be used in preference to other dressings specially WMD in both acute and chronic settings. Specific wound types include deep cutaneous wounds inflicted by trauma, raw surfaces remaining after resection of tumours, following drainage and debridement of abscesses, exposed tendons and bones, following amputations especially lower limbs, diabetic ulcers, infected laparotomy wounds, high-velocity missile injuries, degloving injuries and after exploration for contaminated foreign material. However, caution should be exercised when contemplating the application of VAC to the open abdomen. The high rate of fistula formation and mortality associated with this precludes it as an indication for VAC therapy.
Since there were no significant effects of the treatment, it can be used safely in all age groups and in patients with chronic diseases. Its safety and efficacy can be extended to VAC being used as an out-patient procedure as well.
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